Circulatory and metabolic responses of malignant tumors during localized hyperthermia.
The effect of localized hyperthermia on the circulatory responses and on the oxygen and glucose supply has been evaluated in tissue-isolated rat tumors utilizing an in situ perfusion system. On the average, localized hyperthermia caused a significant increase in total tumor blood flow after raising of the mean tumor temperature from 37 degrees C to 39.5 degrees C. At higher temperatures (42 degrees C) total tumor blood flow decreased to a level somewhat below the flow during normothermia. However, there were great interindividual differences in the response of blood flow to temperature. The changes in blood flow were paralleled by variations of the O2-consumption and of the glucose uptake of the tumor tissue. The alteration of the oxygen and glucose supply seem to be predominantly mediated through changes of tumor blood flow with temperature. Tumor microcirculation appears to be improved at moderate hyperthermic temperatures (39 degrees C -40 degrees C) and deteriorated at higher temperatures. Whereas a vasodilation of tumor vessels seems to be a paramount factor for flow improvements, a reduction of red blood cell flexibility due to severe tissue acidosis, multiple microthromboses as well as occlusions of microvessels should be taken into consideration as factors for flow impairments at higher tumor temperatures.